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IN COOPERATION WITH CALIFORNIA'S NORTHWEST COUNTIES 



INTRODUCTION 


To best document the activltle' of the first year, I will 
restate the title and el'-.h. basic qoals »f the orlqlnal proposal. 

DEVELOPING AND DEMONSTRATING 

AN INSTITUTIONAL MFCHANISM FOR TRANSFERRING REMOTE SENSING 
TECHNOLOGY TO 14 WESTERN STATES USING NORTHERN CALIFORNIA 

AS THE TEST SITE 

There Is a stronqly demonstrated and thorouqhly documented 
need for an Ideal Institutional mechanism to brlnq about the successful 
and meanlnqful transfer of technoloqy In the world today. It Is an 
acknowledged fact by many experts deallnq In the various aspects of this 
problem that no such mechanism exists. It Is further acknowledged, and 
documented, that the technoloqy of remote senslnq Is, and can be, a flttlnq, 
timely, cost-effective tool for Inventory, assessment and monltorlnq of 
the natural resource base of the nation. 

A powerful example exists In the flndinos of the Pacific 
Northwest Reqlonal Commission's, Land Resources Inventory Demonstration 
Project of the states of Idaho, Oreoon, and Washlnqton. Throuoh this, 
and other projects uslnq remote senslnq as an Information oathering and 
analytical tool. It has been shown that this technoloqy, when used In 
resource manaaement and plannlnq, can add significantly to the planning 
and decision-making process at Federal, state, and local levels. 

This proposal, and Its related activities, will provide, on a 
demonstration basis, a model for transfer of remote senslnq technoloqy 
and the model Institutional mechanism for transfer In 14 western states 
of the United States. 

The eight basic qoals of the proposal are: 

1. To Interact with the Pacific Northwest Reqlonal Commission's 
Land Resources Inventory Project, to make direct use of their 
expertise and findinqs. 

2. To create, desiqn, and implement a model for remote sensing 
technoloqy transfer using a small test site in northern 
California for maximum efficiency, interaction between 
participants, and economy in both human enerqy and dollar 
costs. 

3. To transfer and disseminate knowledge of the techniques and 
applications of remote sensinq, as used in the test site, 
to 14 western states in the western region. 
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4. To transfer and disseminate Information and findings regarding 
the transfer Model and Its Institutional mechanism to the 

14 western states reqlon, and nationally. 

5. To establish and test a working coenunl cat Ions model 
(between project participants, and between the project 
and the public at-larqe) within the 14 western states 
region, and nationally. 

6. To establish an Innovative and effective documentation 
system, and to test that system as used In the demonstration 
project, and in the 14 western states region. 

7. To establish and document communication links from the project 
to decision makers. Individually, to decision making bodies 
and processes at Federal, state, and local levels within 

the 14 western state reqlon, and on a national basis, where 
appropriate, as to viability of use of remote sensing In 
the declslon-maklnq process reqardlng the natural resources. 

B. To formulate a series of r ecormendat1ons and guidelines with 
Input from all participants In the demonstration project 
and that will Incorporate all of the above Items, and will 
also Include such key elements as analyzing social Implications 
and cost-effectiveness of the use of remote sensing as an 
Information qatherlnq and analytical tool In resource based 
problems of northern California. 

The proposal, and Its related activities, will practically 
address some specific resource based problems in tire disciplines of Fo estry, 
Ocean and Coastal lands. River basins, and selected land use. In the 
Inter-cooperative project. National Aeronautics and Space Administration 
(NASA) personnel will participate with selected Federal, state, and local 
aqency personnel; Humboldt State University professors, schools, and 
departments; The Center for Conmunlty Development; and, a Citizens Tjsk 
Force and study aroup. The testlnq site will be physically located in 
northern California in a demonstration area that has several overlapping 
problems and projects already In existence, and will provide the ideal 
testlnq situation to achieve the goals of the proposal. 

Coordination, documentation, dissemination, and communications 
reqardinq this test and demonstration site will be provided at the Center 
for Community Development, Humboldt State University, under the direction 
of the principal Investigator, Donna B. Hankins, assisted by support staff 
and Dr. Lawrence Fox, Humboldt State University Forestry and remote sensing 
Instructor. NASA will provide basic technical support (e.q., data needed 
by project participants, imagery, image processing, orientation programs, 
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and so on) and tralnlnq of project participant* In the basics of remote 
sensing and techniques of application of the technology to the problems 
at hand. NASA will also provide valuable assistance and cooperation In 
the form of coordination, documentation, dissemination and communications 
from the local test site, to the western 14 state reqlon. 

These latter activities will take place at a facility near Ames 
research Center, Moffett Field, California, which will pruvlde for the 
tralnlnq and coordination activities by use of a team of Individuals 
selected especially for their demonstrated capabilities In the fields 
of remote senslnq technology, conmunl cat Ions , education, administration, 
and research. The entire multi-disciplinary team will interact either 
at Humboldt State University or at NASA Ames Research Center, or In the 
14 western states reqlon, as necessary. 

The length cf the demonstration project Is expected to be 
approdmately 3 years, with a start date of June 1 , 1977, and an ending 
date of May 31, 1980. 


Second, from the "Introduction" section of the oriqnal qrant 
proposal, I will restate the portions which: 

--Outline the need for developing an Institutional mechanism 
for transfer of aerospace technology, and 

—State the major barrier^ to developing and Implementing 
such ai Institutional mechanism. 


There exists at present no Institutional mechanism that permits 
the large body of potential users—exlstlng In federal agencies and In 
state and local governments. In Industry and the business community, 

3fld In educational Instl tut1ons--to express their needs and to have a 
voice In matters leadlnq to the definition of new systems. To date. It 
Is the providers of space systems and information who devise what they 
believe are useful requirements and proceed to build experimental systems. 
They then find themselves In the position of trylnq to "sell" this technology 
to prospective users. While this process works well (and needs to be 
continued) for stimulating technology. It needs to be reversed with 
regard to Involvement of the users. There is then a perceived need for 
some Institutional mechanism designed to assure participation in defining 
new applications. 

The Institutional problems are ones of organization, communication 
and leadership- -problems which can only be ameliorated by establishing some 
means In addition to those which the Nation has developed to date for 
dealing with space technology. Such a mechanism (or mechanisms) is 
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required to serve the foil owl nq functions: 

A. Provide qeneral policy direction 

B. Set priorities 

C. Provide for connunlcatlon between users and providers 

0. Encouraqe non-federal Involvement and Investment 

To facilitate these functions, the utilization, with their 
fullest consent possible, of the services, personnel, equipment, facilities, 
and Information (Includlnq statistical Information) of public and private 
aqencles and orqanlzatlons, and Individuals, In order to avjld duplication 
of effort and expense, will be a necessary component. This utilization 
will also provide the necessary bulldlnq blocks to Identify and define the 
civilian problems at state, reqlonal, and local levels which science, 
engineering, and technology may assist In resolvlnq and/or ameliorating. 

As a necessary component, these "building blocks" will Identify and 
foster ways to facilitate the transfer and utilization of research and 
development results to maximize their application to civilian-user needs. 
Concammltantly, It will result in Imoroved methods for effecting transfer. 
Innovation, and use of technology by users, and, by stimulating an 
effective llason between Federal, state, and local agencies, and Industry and 
private user qroups. 

However, to achieve all of the fundamental and necessary components 
mentioned above. It Is well to recognize the barriers to the development 
of an Institutional mechanism. If these barriers are recoqnlzed and dealt 
with In a positive manner, their potential for causing the failure of an 
Institutional mechanism will be eliminated. 

The major barriers are: 

1. Lack of awareness on the part of the public at-larqe, the 
business community, state and local aqencles to utilization 
of NASA and space technoloqy--1nertia barrier. 

2 . Too many federal aqencles trylnq to transfer technology to 
the private sector with no formal policies. 

3. Federal aqencles not equipped to directly transfer technology-- 
n on-ex i stent transfe r mechan ism . 

4. No organized effort on the part of aqencles who develop 
the technology to market or transfer It to others-- 
non-existent t ransfer manage m ent and organizational structure . 

5. Communication barrier. 
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as well as other aqenc1es--cos t barrie r. 

7. Time and qeographlc distance barrier. 

8. Reluctance on the part of Industry to take the risks Involved 
with developing the necessary products to disseminate th<? 
technology. 

All of the above barriers should be addressed Initially In any 
proqram deslqned to transfer technology. Dr. Hans Hark, past Director 
of NASA Ames Research Center, has stated the following: 

The least successful way of "transferring technology from 
one purpose to another Is to have the federal government do 

It directly This Is principally a result of the people within 

the federal government not having the necessary skills to effect 
the transfer. Successful transfer requires that a market for 
the technological product ►•e available,... Is adapted well 
enougf to that market cc that accurate cost projections can 
be made, that... risk capital be accumulated, and that the special 
organization be created to carry the new product successfully 
to the market-place." 

As to the role of tne federal government In facilitating this 

process: 

"The process of technology transfer Is an Important one that must 
be nurtured and encouraged. It Is strongly recommended that. 

In view of our experience In this field, proper Incentives be 
provided for private Industry and for Individual technical people 
to encourage the transfer of appropriate technology to commercla' 
markets as soon as feasible. Ip addition, it Is Important that 
the Federal Government, In undertaking a technology development 
program, understand thoroughly which part of the development is 
best done by private Industry and which part Is best accomplished 
under federal direction." 

Mrs. Sally Bay, of the Task Force on Technology of the National 
Council of State Legislatures In Its 1977 report to the Council, stated: 

"...the task force strongly emphasizes that the satellite 
technology may not be transferred to the state and local 
governments--due to flaws in the t ransfer process . rather 
than In the technology Itself." 

Thus, the problems and barriers are present, but csn be eliminated. 
This proposal will deal In a real way with the problems from the very 
beginning. 
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The "model" being proposed will qather tooether all the elemerts 
necessary to brlnq about complete coordination between those who do the 
technical application, and those who will disseminate and publicize the 
results. In this way, the Institutional mechanism will not only be developed, 
but will be In operation from the start. It will coalesce Into a standard 
operating mechanism that will, with chanqes relevant to each region, facilitate 
the transfer of the technology, and. Insure that the model Is applicable 
to other arecs as well. 

In designing a comprehensive technology transfer program for 
our model region, careful consideration was given to the major potential 
transferring elements of this program. In other words, what are the 
unique features of the region that wl.l aid or facilitate transfer? 

In Northern California (here described as Humboldt, Del Norte, 
Mendocino, Siskiyou, Shasta, Modoc and Lassen Counties), Humboldt State 
University and several conmunlty colleges were Identified as prime factors 
for technology transfer. The two key places within the university and 
community colleges where technology transfer can be facilitated are: 

STUDENT BODY - University training In remote sensing in a multi- 
disciplinary, well integrated proqram provides a core group of 
trained and knowledqeable people that will more readily utilize 
the technology as they go Into their various discipline fields 
to work. At Humboldt State University, over ?,000 persons are 
enrolled as Natural Resource majors. By inteqratinq remote sensing 
technology Into a wide ranqe of curriculum areas at Humboldt State, 
the technology users of the near future are created. Furthermore, 
this Is an enhancement to the current offerings of the university, 
and should create new FTE dol lares for the schools as more students 
become aware of the opportunity to add a valuable new skill 
to their reqular discipline field. 

ACADEMIC FACULTY/STAFF - By training of selected university 
professors In remote sensing technology, integration of the 
technology Into various curriculum areas can more quickly and 
easily take place. Furthermore, this traininq helps create 
a core group of trained discipline scientists who can assist 
In teaching and training those community and agency personnel 
Involved In projects uslnq the technology. Finally, new 
research In various discipline areas will take place after- 
such traininq, providing enrichment and personal development 
for academic persons. 

The report which follows documents the work of 1977-78 within 
the university community. 
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HSU Student Involvement 

A. Remote Sensing of the Environment. In conjunction with Continuing 
Education, the NASA grant. Schools of Forestry, Science, Natural 
Resources, Winter Quarter 1978, an Introductory course on remote 
sensing was offered. The course, designed to provide an overview 
of the theory and appl 1 cat ions of the technology, had a concurrent 
enrollment of 80 University students and 22 Continuing Education 
students. In an attempt to provide wide coverage of the applications 
of the technology, the grart provided the following speakers: 

1. Nancy Grablnskl-Young: Tacoma, Washington, Urban Project, 
Applications In Land Use and Urban Analysis. 

2 . James Jeske: NASA Computer Appl Icatlons Special 1st; Appl Icatlons 

for Automated Image Interpretation. 

3. Dr. Floyd Sabins: Research Scientist for Chevron Corporation; 

Applications In Geology, Soils, Mineral Resources. 

4. Ernest Paghlr: National Environmental Satellite Service; 

Applications In Climatology, Hydrology, Environmental Monitoring. 

5. Dr. Robert Hodgson: Humboldt State University; Applications 

In Oceanography. 

6. Alan Snell: COMARC, Inc.; Applications for Social Impact and 

Technology Assessment. 

This course was repeated as a regular University offering during 
Spring Ouarter 1978 at Humboldt State. 

B. In an effort to provide students with Information and resources on 
remote sensing, the Project office has compiled a listing of students 
wanting to become Involved. This listing can be broken down as 

f ol 1 ows : 

1. Volunteers: Those interested in offering free time and 

unpaid energy (IS students). 

2 . Class Units: Those Interested In gaining units under 199 Study 

Series, Independent Research, Field Classes, etc. (23 students). 

3. Part-Time/Full-Time Employment: (12 students). 

4. Graduate Level Research: Interested in applications of remote 

sensing to graduate research (15 students). 
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Also, student requests tor Information that can be used for cl.ss 
presentations of remote senslnq applications (38 students). 

NOTE: Three students 1r particular have been uslnq remote sensing 

materials to define class projects that will lead to graduate level 
study. 

C. During Spring Quarter, March 27 - June 10, 1978, a student Intern 
worked directly with the Project office to survey existing legislation 
reqardlnq remote sensing technology. It Is hoped that a state-level 
Intern proqram will be developed from this research. 

D. Career Development. The Project In conjunction with the Career 
Development Center at HSU, held a one-day workshop on "Careers 
In Remote Sensing." A brochure developed for the workshop has 
bequn distribution throughout 14 western states to colleoes and 
universities. It Is hoped that other proqrams between Career 
Development and the Project will Include conferences, workshops 

and seminars to provide students with new Ideas for future employment. 

E. Throughout the past academic year, Donna Hankins, Joe Webster, 

Dr. Lawrence Fox, and Kamila Plesmld have made numerous presentations 
to classes and organizations on campus. This effort Is viewed 
by the Project as a necessary responsibility to keep students and 
faculty fully Informed and aware of remote sensing technology. 

F. At the present time, two Graduate students, one In Forestry and one 
in Natural Resources, are currently working with the grant on 
demonstrat on projects. Ken Mayer, graduate In Natural Resources, 

Is working In cooperation with the Project and the U.S. Fish and 
Wildlife Service on an Investigation of the Hoopa Square. Jeff Soto, 
graduate In Forestry, Is doing thesis work related to an overall 
vegetation cover classification on the Hoopa Square. Other activities 
of these two students Include: Mayer providing lab assistance to 

Dr. Fox In the remote sensing course, and Soto doing training In 
photo-interpretation and mapping with Indian qroups on the Klamath 
River; both students are gaining valuable training In the use 
of computer processing of Landsat data on-site at HSU and at NASA 
Ames Research Center. 

HSU Faculty Involvement 

A. On December 3, 1977 and January 7, 1978, workshops were given to 
provide faculty and staff with Information on remote sensing 
technology. Forty-elqht members of the faculty attended these 
workshops and from them a series of action items were developed. 

From the action items, a steering groi headed by Drs. Fox and 
Hodgson, have developed a proposal foi ummer traininq at NASA 
Ames Research Center. This advanced training is Intended to 
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provide Humboldt State with a core qroup of professors well -versed 
In the technoloay and represent a multi-disciplinary qroup of 
concerned faculty members. It Is hoped that throuqh this training 
the Integration of remote senslnq proqrams Into exlstlnq curriculum 
offerings can be accomplished. 

B. Throuqh arrangements and contac ! * at NASA Ames Research Center (ARC) 
and In consultation with Dr. Joseph Leeper, a sabbatical for 

Dr. Leeper to be spent at Ames has been qlven full approval (from 
NASA Ames). We would hope that these types of arrangements, at 
various times, could be provided other professors In the future. 

C. Drs. Lawrence Fox (Forestry) and Robert Hodqson (Oceanoqraphy ) 
durlnq the past summer were able to qet further tralnlnq In the 
use of remote senslnq and computer processing of the data. Throuqh 
this trainlny. It Is felt that the University has been able to 
Increase faculty awareness of the potentials of remote senslnq 
technology. Also. Dr. Hodgson was able to oaln valuable knowledge 
concerning the current "State of the Art" In remote senslnq around 
the United States. His Input and documentation has led to a broader 
outlook on the part of NASA Ames as to what chanqes are necessary 
vis-a-vis the dissemination of the technology. 

Dr. Fox has continued his association with the qrant throuqh a 
consultancy arrangement. His valuable Input on technical matters 
has been Instrumental In provldinq for coordination and development 
of the existing demonstration projects. This will benefit Humboldt 
State by having at least one professor who Is coqnlzant of the 
full use and applicability of remote senslnq technology. Dr. Fox 
will be employed by the Project throughout the upcomlnq summer to 
irovlde continuity to new projects and planning for the future. 

Also, he will be Involved with insuring that the summer proqram for 
professors Is carried out effectively. 

D. Various professors on campus have consulted with the Project on 
the posslbllty of galnlnq support for research proposals that 

may or may not be applicable to remote sensing. At present, these 
proposals are belnq reveiwed by many Individuals in the NASA system. 

We are hopeful that these proposals will be funded. 

E. After consultation with representatives of HSU's Computer Center, 
we feel positive about the Integration of Landsat data processing 
Into the current system. There are, however, some very real problems. 
Much of the existing equipment would need to be added to for full 
capability. Also, storage and retrieval capacity would need 
updating, as well as the possible Increase in manpower to work 

with such a program. 
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One of the unique features of any reqlon that will facilitate 
transfer of technology Is the web of the "conmunlty. " An Informed and 
aware community can assist technology transfer by Influencing decision makers 
and by passim, reeded legislation. We have defined this "community" to encompass 
the general, 1 >\y public, local and reqlonal; aqencles or potentlal/actual 
user qroups, local and regional ; major Industries and decision and policy 
makers. Thus, our definition Includes a "community" which reaches from 
rlqnt outside the window to Washington, D.C. In North *n California, 
this community Is extremely diverse, If sparse. Here, the Natural Resource 
Is the direct economic base. The qeneral lay public Is employed by or 
closely connected to the major Industries which extract the Natural Resources. 
Furthermore, the aqencles work with, monitor, control or assist extraction 
of the same resources and the reqlonal decision and policy makers are 
usually keenly aware of the problems of the resources, their allocations, etc. 
Hence, any "tool" which even promises better and more cost-effective 
Inventory, assessment and monitoring of the same resource base Is guaranteed 
to at least receive modest attention. 

So, the first staae of our approach In Northern California has 
been to essentially "scan" the local market and decide upon several comnunlcatlon 
modes best designed to Inform a r .pjt and Increase awareness of the technology 
In the community as defined. Furthermore, assessment of all California was 
judged a necessary task, to, aqaln, determine what the potential market 
might be for this technology In a state which has encountered numerous 
past problems In getting Involved. (No assessment has yet been made of 
the projects and actual user qroups of the WRAP area to determine the 
entire potential market for the technology In 14 western states.) 

Conmunlcatlon models are belnq currently assessed, after one 
year of work, for Identification of those elements which need further 
attention. 


The following report details the major efforts made by the project 
In Informing and Involving the "community ," as defined above. 

III. Community Involvement. As part of the overall tasks and responsibilities 
of the grant, extensive community awareness has bequn. This conmunlty 
program has been viewed as an Integral part of any technology transfer 
effort. 

A. Community presentations - Project staff have made over 50 presentations 
to business (e.q.. Lions, Kiwanls, Rotary) and civic qroups to 
stimulate awareness In the co*nnun1ty. The i esponse from these 
qroups has been favorable and has led to „ny Important viewpoints 
being given expression. These presentation are expected to continue. 

1. Business and Industry: 286 people 

2. Decision-makers: 167 people 

3. General Educational: 634 people 
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B. Signature - The project Is currently publishing a newsletter which 

fs beinq sen* .0 most of the fifty states and a few forelqn countries. 

The content of the newsletter provides a synopsis of activities 
In the Northern California area; Information on legislative programs, 
conferences/workshops; and, imaqes of key personnel involved In 
technology transfer. Under the editorship of Ms. Kamila P.<*smid, 
this newsletter Is now being expanded to cover the entire 14 
western state WRAP (Western Regional Applications Proqram) service 
area. 

C. American Indian Tele-communications Satellite Demonstration Project - 
Throughout the United States, a larqe percentage of landholdings 

are held by various Indian Tribal groups. As they have recently 
been given the right to develop their own lands. Information and 
training as to the best possible ways to achieve this task has 
become Important. The "tele-communications project" is a demonstration 
In attempting a new method of education Information dissemination. 

The qrant. In cooperation with Mr. Jerry Elliot of Johnson Space 
Center, Houston, has been qlven two major tasks for this project. 

First, to develop a video-tape that will show the technology 
transfer/educclion proqram currently In operation In Northern California. 
Second, to provide expertise In evaluation of the effects of th<s 
overall p*ogram In its first attempt. 

The video-tape program (20 minutes) will provide background to the 
grant. Its activities concerning technology transfer, and Its 
efforts on behalf of the Indian community on the Hoopa Reservation 
and extension. The evaluation scheme Is to provide for input 
Into the effectiveness of this type of proqram development throughout 
the United States. This proqram was Initiated In early April, 1978. 

0. Documentary Film - r he qrant has been Involved with a documentary 
proqram that Is Intended to provide visual documentation of Its 
activities. This film, in progress at this time, will cover 
the Interactions of the grant personnel in deallnq with day-to-day 
problems, and development of the technology transfer mechanism. 

This film will also be used to explain how technology transfer 
can work, who were the participants/actors in the process, and how 
others can become involved. 

E. Simulation Activity - In reactlnq with members or the comunity- 

at-larqe, grant, personnel have been developing a "simulation activity." 
This simulation Is intended to 1) establish a level of awareness 
for the technology, 2) show how the information Is needed, and 
3) Improve the awareness of how the techonoloqy can be integrated 
Into traditional Information gathering needs. Ms. Marion Dresner, 


- 11 - 


graduate student In Natural Resources, HSU, Mas been Instrumental 
In providing the framework within which the activity Is to take 
place. The simulation has been used In a trial session with a 
group from the community. From that session, we will refine the 
activity Into a format that can be applied In other areas and with 
other groups. 

IWMARY -- The conrunlty awareness proqram of the grant is quite 
extensive. It Involves not only Northern California, but the full 
14 western state reqlon. The qrant personnel believe that this 
program will be an ever expanding process and are taklnq the necessary 
steps to Insure Its completion. 

IV. Training activities. A major component of grant activities has been 
to develop "training" programs that assist the transfer of technology 
to users. Each of the following trainlnq sessions followed a basic 
format of Instruction: 

1. Introduction to the technology - remote sensing theory. 

2. Applications of the technology - applied remote ^nslng. 

3. Exercises deslqned to provide use of rpmote sensing data. 

4. Follow-up activities to provide better techniques for trainlnq 

proor-**. 

As rr.o* r potential users become familiar with the technology, these 
trainlnq proqrsms will Increase. ollowlnq Is a list of training 
programs completed as of May 3i, 1978. 

Each proqram was deslqned to give each participant knowledge of the 
technology as It related to the specific aqency. 

A. State Aqencles: 135 people 

B. Federal Aqencles: 126 people 

C. Local Aqencles: 179 people 

D. University/Faculty: 173 people 

V. California Activities. As the grant Is Intended to pursue its qoaU 
as a modal to be applied throughout 14 western states, it is necessary 
to develop the model in that context. To do so implies gaining information 
concerning those areas. The following is a sunriary of the- activities 
regarding the State of California. 
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A. Demonstration Projects - The technical demonstrations of the use 

of the technology have been the hardest proqram areas to be Initiated. 
Part of the problem has been the lack of trained personnel to ta** 
part In this activity. However, If the program here at HSU Is 
to be effective, this element must be Increased. Worklnq with 
the technologists at NASA Ames, the project personnel are now In 
a position to finalize and place more emphasis on this segment of 
.he program. The techrlcal know-how and coordination will be 
tightened <tnd "brought up-to-speed" to Insure adequate technical 
development and use. 

At present, there are three demonstration projects In progress: 

1) U.S. Fish and Hl'dllfe Service study of the Trinity River watershed 
on the Hoopa Square; 2) Hoopa Square overall vegetation cover 
classification graduate research project, HSU; 3) Klamath River, 
basic photo- Interpretation/mapping proqram for U.S. Census Bureau 
and Indians on the Klamath River. These three programs are underway 
and the participants (Ken Mayer and Jeff Soto) are worklnq In 
conjunction with the agencies and Individual groups concerned. 

(See attached Project Statements.) 

Along with the three projects mentioned above, the following Is a 
list of proposed projects that are currently under negotiation. 

1. Trinity River Task Force: Trinity River Basin In Northern 

California; 11 aqencles (federal, state, local) Involved. 

2. Six County Regional Proposal: six counties In Northern 

California possible Joint powers proposal. 

3. California Parks and Recreation: Redding, California region. 

4. Archaeological/cultural Resource Consortium: Northwest Cal Iforni a , 

proposal to utilize remote sensing techniques Investigating 
cultural and archaeological sites. 

B. Callforna State Survey of Remote Sensing Activities - In many ways 
the project has found that very little Information has been shared 
concerning the use of remote sensing technology. A survey has 
begun on developing a compendium on these activities. Its 

goal Is to provide anyone Interested with a list of projects qolng 
on In universities, state colleoes, federal and state aqencles, 
county departments and Industry. This survey will be forwarded 
to NASA Ames and the Governor's office as soon as complete (expected 
completion -- end of June, 1978). This will be the first time that 
such Information will be available and represents seven months 
of constant Involvement and compilation. 
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C. Proposed California Task Force - The Project has assisted In 
developing a proposal fo.* a State of “allfornla remote sensing 
task force. The purpose of the group will be to coordinate ail 
activities In the State of California using remote sensing technology. 
As a beginning step, assisted In charter meeting of the California 
Remote Sensing Advisory Council (CRSAC) representing agency persons 
utilizing or wlshlnq to use remote sensing In their activities. 

The CRSAC Is viewed as a foundation for coordination between state, 
uk 4 •••rslty , and Industrial groups wlshlnq to form State Task Force. 

SUMMARY -- The activities In California are Intended as Initial steps 
In providing for long-range planning for the use of remote sensing. 

The "Survey" and activities of the demonstration projects are viewed 
as focal points for future expanded use of the technology. 

VI. Western Regional Applications Program (WRAP). As part of the grant's 
goals and objectives, we are to provide a "test-site" for Ideas and 
actions, and become a "model" for WRAP objectives In 14 western states. 

The project staff at Ames has been movlnq on all fronts 1 r. an attempt 
to qenerate Interest and Ideas/actions throughout this area. The 
following are highlights of that program: 

A. Centralizing State Interests - The team at NASA Ames has been In 
contact with Individuals within each of the 14 western states. 

These groups represent legislators, top-level agency heads, 
universities and Industrial concerns. Many of these groups have 
centralized their contact through one or more Individuals who 
will act at focal points for communication and activities. 

"• Specifically, these focal point individuals and groups will provide 
coordination between their states activities and those of WRAP. 

Using the experiences gained through the Northern California 
test-site, each state will have a coordinated and inter-cooperative 
team to define project activities. A network for communication 
dissemination will then be firmly established throughout the region. 

B. University and College Survey - As the Humboldt State Project office 
Is surveying remote sensing activities in California, the WRAP 
program Is surveying universities and colleqes throughout their 
service area. Specifically, each university and college will be 
quizzed on 1) their exlstlnq (or non-exlstlnq) programs In remote 
sensing, 2) their level of course work and/or knowledge of remote 
sensing, and 3) if they are goinq to become involved with, or expand 
the programs In, remote sensinq. 

C. State Programs In WRAP 

1. Arizona: Through ARIS (Arizona Resource Information System), 

a data base for the state, WRAP is helpina to define a series 
of projects with the Jet Propulsion Laboratory, Pasadena. This 
support is now in its final state. One example of how this 
Is workinq Is the legislative proposal to move ARIS into the 
Arizona State Department of Lands. In doing so, increased data 
needs and services will help expand the program. 
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2 . Colorado: The Colorado State Maoping Advisory Committee has 

been appointed as the focal point for remote sensing activities. 
Negotiations are no* In progress to set-up a joint presentation 
between WRAP and State offices In the use and capabilities of 
remote sensing. 

3. Hawaii: In November, 1977, seven Individuals representing various 

resource agencies attended a two-week training program. 

Sponsored by the grant, NASA Ames and In cooperation with 

U.C. Berkeley, the theory and application of remote sensing was 
explained and hands-on training provided. From that session. 

State aqency heads have been designated as a Task Force to 
coordinate any remote sensing programs. This qrcup, In 
cooperation with WRAP Program leaders. Is now attempting to 
define a project proposal plan. 

4. Montana; A series of orientation and brief training sessions 
at NASA Ames and In Helena have been accomplished by the WRAP 
team. The state has developed 13 demonstration project proposals 
which are now being evaluated. Plans >re now In operation 

to attempt one major land use project with others to be added 
later. In late April, aqency representatives from Montana 
participated In further training. 

5. Other States: The WRAP team Is currently in negotiations with 

other states In the region. From these negotiations, training 
and project planning will occur and Increasc-d activity Is 
expected. By Identifying a focal point In each state, the 
WRAP team will be better able to coordinate overall planning 

with each state, as well as develop dialog and communication links. 

D. Summary Rpports to NASA Headquarters - Ms. PhoeL Williams, Director 
of User Awareness at Ames, has been developing a series of monthly 
activity reports. These reports go directly to NASA Headquarters 

In Washington, O.C. on all activities of the WRAP. 

E. Conference of Remote Sensing Educators (C0RS1) - In June, 19/8, 
the grant, WRAP, USGS, and others will hold a conference for 
educators In remote sensing. The main goal is to "promote the 
teaching of remote sensing at universities, colleges, and other 
academic Institutions." 

F. National Council of State Legislators (NCSL) - Tahoe Conference - 
As an on-going program of coordination between WRA*'- and Its 
service area, WRAP and NCSL co-sponsored a conference at Tahoe on 
remote sensing. Various representatives of WRAP outlined the 
objectives and goals of their program and explained the need 

for legislative support. 
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G. MATE (Mobile Analysis and Tele-corrounlcatlons Experiment) - MATE will 
give state people a chance to find out whether they can use remote 
display terminals In different locations Interacting with a 
landsat Image processslnq computer In a central location. The 
WRAP team Is supervlslna Lhe use and deployment of the MATE 
throughout the 14 western stat*' reqlon. 

SUMMARY -- All of the above are highlights of the WRAP program and 
the grant's personnel Involvement in those activities. There are many 
others that are In proqress and relate to one or more of the above. 

The WRAP proqram relies on the "modei" activities developed In 
Northern California and Incorporates those processes Into their 
operations with other areas. 
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Goals and Objectives 


Number of 
Activities 


1. Interact with the Pacific Northwest Regional 

Commission’s Land Resources Inventory Project. 11 

2. Create, dcsiqn, and Implement a model for 
remote sensing technology transfer In 

Northern California. 26 

3. Transfer and disseminate knowledge of techniques 

and applications of remote sensing. 16 

4. Transfer and disseminate Information and 
findings to the 14 western states region, 

and nationally 26 

5. Establish and test a working communications 
model within the 14 western states reqion, 

and nationally. 22 

6. Establish an innovative and effective 
documentation system and test that system 

as used in the demonstration project, and in 

the 14 western states region. 13 

7. Establish and document communication links 

from the project to decision makers, individually 

to decision ma*ing bodies and processes at 

federal, state and local levels. 13 


8. Formulate a series of recommendations and guidelines 
to incorporate all of above items and include other 
key elements for analyzing implications of the 
use of remote sensing as an Information gathering 
and analytic! tool. 26 
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TFCHN I CAL SUMMARY 


NOTE: A full technical review will be completed after September 31, 1978. 

This summary represents a brief overview of major technical cccompl Ishments 
to date. 

The Project staff has advanced a greater understanding of remote 
sensing technology along two major fronts: the university and the community. 

There has been a positive effect on Humboldt State University students and 
teachers. The 120 students taking the class, "Remote Sensing of the Environment," 
have been exposed to the Influence of working professionals In remote sensing 
through the grant’s visiting lecturer program. This has enabled them to 
see the relative advantages of enhancement vs. digital analysis technlgues, 
high altitude aircraft vs. Landsat, thermal vs. reflective technlgues and 
many other n.ethods. The Illustrations and case studies brought forth by 
these Individuals have provided a unlgue learning experience for the students. 

About thirty students have also had the opportunity to view the computer 
terminal hook-up to Ames In a live demonstration of unsupervised classification 
technlgues. This should repeat each time the class Is offered (scheduled 
for twice per year). 

Of course, many more students have been at least exposed to remote 
sensing. These have begun to realize the difference between Landsat digital 
and color-IR photographs as they have viewed the library displays acquired 
by the grant staff. A few students (fl to 10) have become more deeply Involved 
In graduate studies using remote sensing. They have been helped tremendously 
by counseling with the ^rant staff about every aspect of remote sensing 
from ordering data f-om ERO r . to discriminating spectral classes using Landsat. 

All of the faculty have been at least Influenced by the qrant 
activity and understand a little more about remuce sensing. Nine Instructors 
have or will shortly receive further training. Remote sensing has and will 
be presented as a useful tool to be used In a fully integrated approach to 
resource Inventory. These faculty understand how Landsat may help In overall 
stratification, or primary sampling unit description. They know how the 
U? and low altitude aircraft also fit Into the picture as sampling tools for 
maximum cost efficiency. They have and will also learn the basics of Landsat 
digital analysis, contrast stretching, supervised and unsupervised classification 
techniques, digitized summary strata and various output products. By the 
end of this summer, these faculty members will be able to Intel 1 Igently include 
remote senslnq as a useful Inventory tool In their courses and professional 
activities. 

The emphasis on further remote sensing education at Humboldt State 
will stress Integration of remote sensinq as an inventory tool. A new course 
In inventory deslqn may be tauqht in the School of Natural Resources. This 
class would stress remote sensing techniques from aerial sketch mapping to 
Landsat digital analysis showing the most beneficial application of each 
or all in a multi-level approach. This Is one of the ideas proposed by the 
Natural Resources Curriculum Committee. 
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The major technical effort In the community Is the U.S. Fish and 
Wildlife Service Demonstration Project on the Hoopa Indian Reservation. 

Ken Mayer and Jeff Soto (a cooperating qraduate student) have received 
extensive trainlnq In Landsat data analysis applied to veqetatlon mapplnq. The 
approach was Initially unsupervised uslnq the ARPANFT/fdltor system to classify 
a portion of a Landsat scene Into 20 spectrally distinct cateqorles. Using 
L* maps, dlcomed color coded prints and U2 photoqraphy, these two men have 
evaluated the classification. They are now uslnq supervised techniques and 
qulded clusterln., to establish valid statistics for the Information classes 
they need. It Is throuqh this often painful and frustratlnq process that 
most of the truly technical expertise Is being learned. A final session 
at Ames will take place In the near future to evaluate all of the statistics 
generated and arrive at a final classification. Most Importantly, the day-to-day 
work on resource cateqory description Is belnq done by remote terminal at 
Humboldt State University, provldlnq a level of Independence from Ames 
never before realized. 

Gary Ranke! (Ken's supervisor and a fisheries biologist with 
the U.S. Fish and Wildlife Service) has been kept up to date on all phases 
of the project. He has seen the raw data, partially classified data, and 
will be thoroughly briefed on the final product. Because he has been Involved 
from the beqlnnlnq, he will understand the final map thoroughly and be In 
an excellent position to explain the benefits of satellite remote senslnq 
to his co-workers and supervisors. Of particular technical Importance Is 
the relationship of this project to the overall project of the Trinity River 
Task Force. 

Several other working professionals In the U.S. Forest Service, 
California Department of Forestry, California Department of Water Resources, 
and many other aqencles have been given a technical orientation to the technology. 
Throuqh specialized workshops and training sessions, the staff at Humboldt State 
University has helped these people understand the most efficient use of the 
various remote senslnq platforms available. Most Importantly, they have 
seen Landsat at full resolution (say 1:50,000) In combination with stand&.'d 
topographic maps. This kind of approach will help them see high altitude 
remote sensing in Its proper light. It Is a system to be Integrated with 
other techniques but also will stand alone In the ability to display resource 
categories in a clear way with sufficient working space (larqe enough scale) on 
the final product to make It a tool and not a wall decoration. 

The overall technical achievements have been Impressive. The Humboldt 
State University effort is only limited by full time technical coordination. 

It is considered that with the addition of both the Bendlx MDAS equipment and 
by activating use of Humboldt State computers (part of CSUC Computer system) to 
process Landsat digital data as part of academic/instructional program, that 
full time technical coordination will automatically come about. 

This Is a major problem that will be addressed as part of the technology 
transfer to the university during fiscal year 1979. 
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CONCLUSIONS 


Several practical and useful conclusions have been drawn from 
analysis of the last year's activities. These conclusions have been 
prepared from Project staff examination and evaluation of nearly 2,000 
paqes of notes; evaluations of countless workshops and presentations and 
the priceless Input of hundreds of community members, aqency personnel and 
friends of the "space" qroup. 

It Is clear to all Involved In the Northern California project 
that whereas much work needs to be finalized and supported by NASA In the 
next year, that practically, we are truly heading towards the qoal set 
several years aao. That qoal Is a reqlonal appropria te technoloqy center, 
which will work with a variety of technologies ,~ some comlnq from NASA, 
some from other areas. 

We have utilized our technoloqy transfer model building efforts 
to the fullest extent and can demonstrate the next steps that must be 
taken. The followinq conclusions will form the background and basis for 
our fiscal year 1979 proposal, which should, at Its conclusion, end NASA 
support and see the reqlon launched Into an appropriate operational status. 

The major conclusions are as follows: 

--There Is a resistance factor In most all agencies to accept 
a change from traditional ^thods of data acquisition, reduction 
and analysis. This resistance factor may well be overcome 
slowly and gradually by building confidence In the new technoloqy. 
The gradual change must be facilitated by multiple exposures 
to the new technological tools, and by a reqlonal advocate 
known to and trusted by the users. 

--There Is an "upside-down" syndrome being developed by NASA's 
natural eagerness and enthusiasm to "sell" Landsat technoloqy. 

Lip service Is beinq qlven to the need for Integration of 
the satellite data with conventional data and tools, but no 
real up-front effort has been made by NASf to make sure users 
are aware of what else Is available. This appears to be a 
serious oversiqht, since familiarity with what other conventional 
tools (such as the wide variety of USGS-Geoqraphy, GIRAS, L I A 
program materials) most often has lead (In our experience) to 
a greater understanding of how Landsat data can work for them. 

The Idea Is to help users oet the rlqht tool to fit the task 
at hand. 

--There Is a strong need for local or regional "arms" of the NASA ARC 
Involved In the WRAP. Most state and local aqency personnel are 
so busy and travel budgets so short, that the needed multiple 
extensive training courses, often tedious human Interaction with 
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computer, calculator and llqht table, cannot take place as 
they should. This results In projects being shortcut, 
abandoned or poorly done. Day to day llason must be performed 
on a local basis to Insure qood results and hence, real 
technology transfer. 

Furthermore, NASA ARC cannot respond to small localized 
projects due to distance from such projects, time and 
lack of people resources to respond. A localized "arm" of 
NASA ARC, such as the Northern California Project team, can 
easily respond to such localized needs, and at nominal cost. 

-Users or potential users have a strong need to know that their 
problems and projects can be approached In a timely fashion. 
Dependence upon the uncertain or limited resources currently 
available within NASA ARC has led to uncertainty and confusion 
within various aqencles deslrlnq to qet Involved. Furthermore, 
numerous entitles In the Northern California reqlon are not 
really Interested In demonstration projects per se. They are 
Interested In dolnq actual projects In a semi-operational mode 
and simply need help to qet started. A local or regional arm 
for NASA ARC, by providing $ unport to numerous small but 
semi -operational projects and relying on regional resources, 
will Insure real Integration of the technology Into operational 
proqrams. 

In the near future, this type of "arm'' can transcend Into a 
permanent technoloqy assistance center, which would be totally 
funded from sources other than NASA. 

-There Is a stronq need to be sure that the projects and proqrams 
under WRAP or RAP, In qeneral , truly fit the locality or 
agency from which they arise. Certain of these projects may 
cover only small land areas, but will provide Important Individual 
components of a regional data base. This "data base" concept 
needs to be carefully developed and must be brouqht to the 
users attention early in the qame. 

-There Is a powerful need to train and educate the "legislation- 
forming" strata In state and local government, regarding the 
use and application of remotely sensed data. This "strata" 
may not. In fact, be the legislators themselves, but legislative 
aids, research analysts. Interns, etc. The strata must be 
more clearly defined and an organized attempt madt to set 
up training workshops and initiate Information flows to all 
within this strata. At present, there appear to be no 
recommendations or stipulations to use specific tools In 
Implementing work plans attached to legislation that affect 
natural resources, as a result of lack of Information at 
the "legislation formation" level. 
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-There Is a stronq need for Information and education about 
uses and applications of remotely sensed data to be extended 
to all American Indian tribes. American Indians own a 
startllnqly larqe percentaqe of the total land mass of the 
United States. Recent trends Indicate that, more and more, 

Indians will resune control and manaqement of their own lands. 

By the nature of the chanqlnq role of these citizens and their 
often remote locations, they are prevented from knowinq about 
or uslnq even conventional and traditional resource manaqement 
tools. Therefore, the needed education and Information should 
Include several sections on the nature of resource management, 
conventional manaqement tools and resource data collection, as 
well as sections on remotely sensed data collection and appreciation. 

-A most critical need Is the early resolution of the "experimental 
Landsat" problem. It Is difficult to honestly tell users they 
are absolutely assured of qettlng satellite data for extended 
periods of time. Often, the repeatlbll Ity component, alonq 
*'1th well documented and archived satellite data records 
Is the single most attractive feature to potential users. 

In attempting to determine the status of this difficult theme. 

It was observed that certain critically needed and very basic 
background Information does not exist that decision makers 
could plug Into their deliberations. Among the basic Information 
needs Is a detailed survey of what actual data users there are, 
how the data Is being used, and what data collection needs to 
be repeated on a regular basis, either by federal, state or 
local legislation, or by practice. This survey should be on 
a state by state basis. 

-There Is a powerful need for NASA to encouraqe and assist 
development of a wide array of remote sensing technology transfer 
Institutional mechanisms. Key amono these Is the transfer of 
a remote sensing capability to universities and community 
colleges so these Institutions can begin assumlnq their role 
In tralnlnq and educating students and community users. 

The traditional "research lab" must not be abandoned In the 
rush to "transfer technology, " since much research remains 
to be done In on-comlnq satellite programs and systems. But 
certainly, there must be clear definition with and to the 
universities as to their .ale in research versus transfer 
of technology. 

-There Is a growing need to direct a major communication effort 
reqardlng the technology of remote sensing (and the possible 
peripheral "spin-offs" and related business opportunities and 
advances) to industries. These industries should cot be those 
particularly of or closely related to aerospace, but small 
businesses and industries which deal with sale or distribution 
and development of land, natural resources, etc. 
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SIWMARY 


The past twelve months have seen dynamic results from wise ve 
of NASA “seed" dollars In the Northern California Remote Sensing and 
Technoloqy Transfer Project at Humboldt State University. The qrant, 
while broad In Its scope, has effectively provided the Northern California 
community with the means to create, deslqn and Implement a stronq working 
model for remote sensing technoloqy transfer. 

From the beqlnnlnq, the Northern California qroup has utilized 
a three-part approach, essential to a comprehensive transfer proqram. 

Including the university and cormunlty colleqe, the "communtly" at larqe, 
and potentlal/actual direct user aaencles, primarily state and local. 

Each of three areas of approach, uslnq the specific activities 
described In this document, have addressed the elqht stated goals and objectives, 
and In multiple ways. Each of the stated elqht barriers to technoloqy 
transfer was recognized as an Initial quldellne, which In removlnq, helped 
to achieve the goals and objectives. All project activities were designed 
to help remove traditional constraints, whether real or Implied, that have 
hampered technoloqy transfer efforts In the past. 

The model, designed to serve local, realonal and national needs. 

Is still In a formative staqe, needing further development, testing ind 
evaluation before transfer to an operational mo*.*. 

Analysis ot the activities and accomplishments within each of 
the three major transfer effort areas has Identified quite accurately the 
essential next stef s. 

T’ ese steps are, durlnn fiscal year 1979: 

--Complete transfer of a remote senslnq capability to Humboldt 
State University. 

--Support Northern California (as defined) demonstration 
projects. 

--Conduct a 14 western states user survey (using "California 
survey" format). 

--Conduct two major workshop series: 

* Small business - Industry (Northern California) "Remote Sensing 
Opportunities" 

* Indian Tribes - Resource Manaqers, "A New Approach to 

Reservation Resource Management" (WRAP Region - Cooperators 
would be: BIA, Indian Tribes, University of Oklahoma, 

USGS Geography Program, Humboldt State University, NASA WRAP) 
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